The Zeeman effect in a rotating frame is considered for the case when the quadrupolar nuclear spin system is acted on by two radio-frequency fields.
It is known that the spin energy levels of the nuclei (S> 1/2) located in an electric field gradient (EFG) are doubly degenerate (integer spins in axially symmetrical EFG and half-integer spins). In an external dc magnetic field the degeneracy of the energy levels is removed (Zeeman effect) [1] .
This paper deals with the case of a quadrupolar nuclear spin system which is acted on by two nonparallel radio-frequency (r.f.) fields differing in phase. In the rotating frame (RF) the evolution of the spin system is described by a time-independent effective Hamiltonian [1] [2] [3] . The eigenvalues of this Hamiltonian define the energy spectrum of the system. It is shown in the paper that the action upon the quadrupolar nuclear spin system by two r.f. fields leads to the removal of the degeneracy of the system's energy levels in RF (let us call this phenomenon "Zeeman effect in RF").
In the calculation of the energy spectrum of the spin system in RF we restrict ourselves to a single-partial approach. In this case the system's Hamiltonian in the laboratory frame (LF) is
where
eQq and rj are the quadrupole interaction constant and the asymmetry parameter. The Hamiltonian H ! (T) describes the interaction of the spin system with linearly-polarised r.f. fields:
where co l = yH 1 , io 2 =yH 2 , y is the gyromagnetic ratio, F/j and H 2 are the amplitudes of the r.f. fields, a and b are unit vectors parallel to the two fields, given in the principle axes system of the EFG as
Let us consider all spin operators in a basis in which the Hamiltonian H Q is diagonal. In the projection operators' e mn terms [4] , with the matrix elements <m'| e mn | ri) = ö mm . (5""., the Hamiltonian (1) can be rewritten as 
H(t) = (2S + \r
where A mn = co°" -co. Taking into account that co t ~co 2 |co°n| it is possible to neglect the influence of rapidly oscillating components in (8). As a result, ^co.co^r, i s the Kronecker symbol. Diagonalisation of H eff yields the energy spectrum of the spin system in the RF. As an example, let us consider two important practical cases.
1. 5= 1, rj = 0. The quadrupole energy levels for the states m = ± 1 are double degenerate in the LF. The effective Hamiltonian determining the system's energy spectrum in the RF is (13) 
As follows from (20) the degeneracy of energy levels of half integer spins is removed in the RF only under the action of two r.f. fields on each resonance transition.
In the case of pulse excitation (for example MW-4) the spin system's Hamiltonian in RF-representation is In (24) we assumed that A mn = 0 (resonance case). The effective Hamiltonian denotes the energy spectrum of the spin system in the RF. Diagonalisation of H eff yields the energy levels:
1. 5=1, >7 = 0, £i = 0, 
